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1. With regard to the elements of the tntemational application:* 
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the description: 

pages \^ 
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pages . 
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pages NONE 
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pages 



NONE 



, filed with the letter of. 



, as originally filed 

, filed with the demand 
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pages NONE 

pages NONE 

pages NONE 
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, as originally filed 
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the language of publication of the international application (under Rule 48.3(b)). 

Q the language of the translation fiimished for the purposes of international preliminaiy examination (under Rules 552 and/ 

or 553). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
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□ contained in the international application in printed form. 

I I fi*ed together with the international application in computer readable form. 
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I I furnished subsequently to this Authority in computer readable form. 
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the claims, Nos. NONE 

the drawings, sheets/fig NONE 
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**.4/iv replacement sheet containins s uch amendments must be referred to under item 1 and annexed to this report, 



Form PCT/IPEA/409 (Box I) (July 1998)* 



LiMir 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Ini^^Bonal application No. 

PCT/vsoo/i\3n 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability 
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1. statement 

Novelty (N) Claims J-iO 



Inventive Step (IS) 



Claims NONE 



Claims l-40 



Claims NONE 



YES 
NO 

YES 
NO 



Industrial Applicability (lA) 



Claims '-^o 



Claims NONE 



YES 
NO 



citations and explanations (Rule 70.7) 
Claims 1-40 meet the criteria set out in PCT Article S3(2H4). because the prior art does not teach or fairly suggest a 
wafer holder capable of retaining a substrate with in a processing chamber. This said holder comprises an electrode and 
one or more layers covering the portion of the wafer holder in contact with the wafer. The prior art also fails to clearly 
suggest a method for patterning a photoresist layer on a substrate comprising the steps of forming the layer, positioning 
the substrate on the holder, and exposing the layer to a charged particle 



NONE 
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This international Search Report consists of a total of 7 sheets 
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a. With regard to the language, the International search was carried out on the basis of thPintam=iti«o«i ■ 
language in which it was filed, unless othenvise indicated under this item international application in the 

r_J the international search was carried out on the basis of a translation nf thfl intor«=««« i .. , 

Authority (Rule 23.1 (b)). iransiation or the international application furnished to this 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international an^^^^ * ■ . 
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contained in the international application in written form. 
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□ 
□ 
□ 
□ 
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Certain claims were found unsearchable (See Box I). 

3. |X| Unity off invention Is lacking (see Box II). 

4. With regard to the title, 

|Xj the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X[ the text is approved as submitted by the applicant. 

rn the text has been established, according to Rule 38.2(b), by this Authority as it aooparcs in r«v im 

within one month from the date of mailing of this interi^aUl searcRrt s^^^^^^^^ to ti^rs^Kr^.* 

6. The figure of the drawings to be published with the abstract is Figure No. ^ 

I I as suggested by the applicant. I — i 

□ u *u .. . . I— J None of the figures, 

because the applicant failed to suggest a figure. 

[X] because this figure better characterizes the invention. 
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2. Q Claims Nos.: 



3. Q Claims Nos.: 
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searchable claims. ^" ^ applicant, this International Search Report covers all 
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•—J covers only those claims for which fees were paid. s^S ffi Nos.f ^ ' ^ '"♦^'"a*™"^' Search Report 
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^ restricted to the invention first mentioned In th^effi ft isSS Search 
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Report is 
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1. Claims: 1-9,11-14,17.18 

f su^^'?^a1e: Xf[^fn%1'"» '^^''^ P»«'^'« o„to 

- a processing chamber; 

- a charged particle source for generati na a rh^y^n^rt 
particle beam that impinges on thrsSsl?Ite;'2n? ^ 

- an electrostatic chuck as described above. 



2. Claims: 10.15,16 

f sE^lJ^! c'Mnlf'"' '"'^^ P^^«c,es onto 

- a processing chamber; 

- a charged particle source for generati na a rha».noH 
particle beam that impinges on thfsSsI^ate; ^ 

- an electrostatic chuck comprisina an Piprt^-nrio =.„^ 

more layers covering a portion of the w^fpr^n?^ ^"^ °^ 
contact with the wafer Ehere at leas? one Jf ?Ip^''J" • 
compliant; and comprising: °^ ^^^^''s 

«?le1t^o;°^?JSt'SL"?e^?o^%«^ P-t-^e 
the substrate, whereirthl comSreJ geneJa?L f 3??^ °^ 
signal corresponding to the calculated de?llct?on;'°" 

- a beam deflector for deflectina thp rh^v^rt^^ « x- -i 

ihl libS??;??^ '"'-•S^'' P^-ticle source and 

an electron sensor f or detecting backscattered electrons; 

page 1 of 3 
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or comprising: 
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- a substrate temperature sensor for sendina a <:inn»i 



3. Claims: 19-25 



A method for patterning a photoresist iswo*^ 

comprising the steps of: ^""'^""^^^^st layer on a substrate 

- forming a photoresist layer on the substrate; 

on?°o;'rr?ay'er%%ter?Jg aV'^tiin'^o'rfJ^*^*^^^-^ ^^-'ng 
contact with tL wafer ;he?e at 1 els? one S? tht^^ i" 
compliant; and "® layers is 

- exposing portions of the photoresist lavo^ 4.u 
substrate to a charged parti2?e ^^^^"^ °" 



4. Claims: 26-28 



An electrostatic chuck for use in suhs+ra*o 

chuck having an electrode covlred bv l^ ?^!^f^?^'"^^"9' ^^e 

receiving the substrate, wherein the in...yi;-^*'y^ ^^^^"^ 

elastic and can withstand 10% shear sJ?p« i *h ^f^®"^ 

the material yield strength without exceeding 



5. Claims: 29-35 



A method for holding a wafer on a ch„n\, • 
and one or more layers coverinS I mr?L^^''i"?u^" electrode 
holder in contact Jith ?Kfir where a? ""^H 
layers is compliant, comprising the steps if?'* °^ 

- Placing the wafer on one of the layers of the chuck; and 

- energizing the electrode. 



6. Claims: 36-40 



An apparatus for handling a substrate for use in 

semiconductor processing, comprising^ " 

- a wafer holder; and 

IS compliant. the layers 
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Electronic data base consulted during the international search (name of data base and. where practical, search terms us^ 

EPO-Internal, WPI Data, PAJ, IBM-TDB. INSPEC 



0. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category * Citation of docLfment, with indication, where appropriate, of the relevant 

US 5 452 177 A (FRUTI6ER WILLIAM A) 
19 September 1995 (1995-09-19) 



column 4, line 40 - line 55 

column 6, line 50 - line 63 

column 7, line 31 - line 64 

column 9, line 35 - line 50 



I X| F^urther documents are listed in the continuation of box C. 
Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claimfs) or 
wliich is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 

Date of the actual completion of the international search 

10 January 2001 

Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 
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1.2,5,6. 
8,9,13, 
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26-30, 
33.34. 
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3,4 



published after the international filina date 
orpnonty date and not in conflict with the app icaS§n birt 

'*2Sn!rn^hfl'^'?f"'^!;'^s'«va""=e; the claimed invention 
cannot be considered novel or cannot be considerSl to 
involve an inventive step when the document is teten alone 

°??"!r„^'?'°'Paf*f"'a' relevance; the claimed invention 
SSl'^™"*.!""s'^?r«>to invo^e an inventive step when the 
m^tr.? .h «""«"«^ o"e or more other such d^- 
ments^such combination being obvious to a person sknted 

'&" document memb er of the same patent family 

Date of mailing of the international search report 

1 5. (ffi. 01 



Authorized officer 
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International Application No 
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Relevant to claim No. 
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A 



X 
A 



US 5 729 423 A (CLINTON JON T ET AL) 
17 March 1998 (1998-03-17) 



column 2, line 54 -column 3, line 23 
column 4, line 14 - line 65 
column 7, line 14 - line 67 
column 10, line 29 - line 47 
column 11, line 32 - line 44 

US 5 310 453 A (FUKASAWA KAZUO ET AL) 
10 May 1994 (1994-05-10) 



column 3, line 42 - line 65 

column 5, line 56 -column 6, line 10 

US 4 665 463 A (WARD RODNEY ET AL) 
12 May 1987 (1987-05-12) 



column 2, line 34 -column 3, line 29 

US 4 480 284 A (TOJO TORU ET AL) 
30 October 1984 (1984-10-30) 



the whole document 

EP 0 856 882 A (APPLIED MATERIALS INC) 
5 August 1998 (1998-08-05) 



column 2, line 38 - line 54 

column 3, line 44 -colimn 5, line 46 

US 5 883 778 A (RYAN ROBERT E ET AL) 

16 March 1999 (1999-03-16) 
column 6, line 12 - line 27 
column 8, line 36 - line 44 

column 10, line 27 -column 11, line 10 

EP 0 692 814 A (APPLIED MATERIALS INC) 

17 January 1996 (1996-01-17) 



column 7, line 17 -column 9, line 26 



1.3,5,6, 

26,28, 

29. 

33-36,39 
4,31 



1,3,6, 

29,34, 

36,39 

8,11,14, 

26-28 



1.6,8, 
14.26, 
28,29. 
34.36,39 



1.5.6, 

29.33. 

34,36.39 

2-4,7, 

26-28, 

30-32, 
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38,40 



1.3,6, 
36.39 
2.4, 
26-34 



1-6. 
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26.28. 
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34-36. 
39,40 
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JP 
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AMENDED CLAIMS 
[received by the International Bureau on 15 August 2001 (15.08.01); 
original claims 1 and 8 amended; remaining claims unchanged (2 pages)] 

1 . A wafer holder for retaining a substrate within a processing chamber comprising: 
an electrode; and 

one or more layers covering a portion of the wafer holder and having a compliant 
surface for supporting the substrate which moves with the substrate in a diieciion parallel 
to a planar surface of the substrate wh^ the substrate expands or contracts. 

2. The chuck of claim 1 wfa^ein the compliant layer has a hardness between 25) and 
100 Shore Hardness scale A. 

3. The chuck of claim 1 wherein the compliant layer is an insulator having a 
dielectric constant between I and 3. 

4. The chuck of claim 1 wherein the compliant layer can withstand 10% shear stress 
without exceeding the yield strength of the complaint layer material. 

5. The chuck of claim 1 wherein the electrode comprises at least one conductive 
material selected from the group consisting oft coffer, nickel, chromium, aluminum 
iron, and mixtures or alloys thereof 

6. The chuck of claim 1 wherein the compliant layer comprises an insulative 
material selected from the group consisting of; fluorosilicones, polyamides, polyimides. 
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polyketones, polyetheiketones, polysulfones, polycaibonates, polystyrenes, 
polyurethanes, nylons, polyvinylchlorides, polypropylenes, polyetherketones, 
polyethersulfones, polyethylene terephthalate. fluoroethylene propylene copolymers^ 
cellulose, triacctates, silicones and mbbers, and combinations thereof. 

7, The chuck of claim 1 wherein die conq>liant layer is between 1 and 3 ^m thi<^. 

8. An apparatus for projecting patterned charged particles onto a substrate 
comprising: 

a processing chamber; 

a chai^ged particle source fi>r generating a charged particle beam that impingep on 
the substrate; and 

an electrostatic chuck comprising an electrode and one or more layeis covering a 
portion of the wafer holder and having a compliant surface for supporting the substr^e 
which moves with the substrate in a direction parallel to a planar surface of the substrate 
when the substrate expands or contracts. 

9. The apparatus of claim 8 wherein the compKant layer has a hardness between 25 
and 100 Shore Hardness scale A. 

10. The appamtus of claim 8 fiirther comprising: 

a computer for calculating an estimated charged particle beam deflection to 
compensate for the actual deformation of the substrate caused by the e;q>osurc of thcl 
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STATEMENT LWDER ARTICLE 19 (1) 

In the Inusmalional Stanch Report, the Examiner cited several references as bcia^ of 
particular relevance alone. All of these references disclose an electrostatic wafer support 
having an insulaiive layer which contacts the substrate. Applicant submits that althougli 
Borne of the cited references disclose a verticaUy compressible insulative layer, none of l>ie 
references disclose a compliant layer that moves with the substrate in a direction paraUcJ to a 
planar surface of the substrate as the substrate expands or contracts. In particular, during 
wafer processing, the temperature of the substrate tends to increase msulting in thermal 
e>q>ansion. A substrate surface is required which is mechanically stable elevated 
temperatures and sufficiattJy elastic to move with the expanding and contracting substn^. 

The Examuier cited U.S. Patent Nos. 5,883,778, 5,729,423, 5.452.177, 5,310.4^3, 
4,665,463, and European Patent Nos. 0856882 and 0692814, each as bcmg of particulai[ 
relevance alone. The apphcant submits that while the references disclose a layer having 
vertical compUance, none of the references disclose a layer on a wafer holder having a 
compliant surface for suiq)orting a substiate that expands or contracts m a direction parajlel to 
the planar sun&ce of the substrate. 

nr. Conclusion 

It is respectfiilly submitted that the amended claims included on the attached 
substitute pages are novel and involve an inventive sttsp that is not obvious to one skiUe^ in 
the art in light of the cited rcfcnaices, either alone or in combination. It is further respedtfiilly 
submitted diat the amendments made to the claims do not amend or otherwise impact th^ 
description and drawings as originally filed. 



